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TO 



(A) @£^J#^2lC|Bm^T^/^^!l^^1-^^>'^^*^ 3 "- KL '^ DNA ^ t 

(B) SB^iI#-^l l*|BIROttt*K^I*^**DNA « 

-Ft fcDNA. £ t± 
(B) E9iJ#^ 1 fcflBfW>aUHEH!#' h * £DNA£ X h U > > h ^^TTvn 

Mf*# 3 1 K*& 1 4 fc t± 2 fcffitt<&DNAfc iOa-KS tt^fz^WJ 

(A) @B^iJ#-^ 2 £ It & 1 frhm\iL<DT 5 Hfca- K 
LfcDNA, ttzit 

(B) SE^iJ#-^ 1 £ It & 1 h 537*£* $ "CO m*@e^!J & & DNAo 

6 ] tE^*«ttft K * 3 - F LfcDNAT?* o "t\ 

(A) @B^I#-^ 2 £ It & 1 frhYimvT 5;WJi:i5V>t 1 £L < &^ifc<Z> 

(B) @E^iJ#-^ 1 K;*3&t& 1 35»?>537tt** W*»B2W**5>**DNAt^ ^ ^ 
> b ^^f^TTVN-f yi; *M X-T ^>DNAo 

7 ] 5 £ 6 HIBmODNA^ £ 3 - F £ tt^^Stt 
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[fflf^ 9 ] 1 , 2 . . 5 t tzit 6 OVvf tt^^tam^DNA **3f AS 

[0 0 0 1] 
[0 0 0 2] 

^f-^flHtOgftfclfteJ: OlE^JSteftSftao u©WV-b^-^f)^ 

Tjlf^^^WJtlJ U — ^\ y # V KjWH£-$-& i i: J; 0 v-te 7* -<D«K£ 
-O— LTtiSkip (SkifflSf^ffl^^^^S^ N-CoA62 fc ffc £ *tT v* * ) 
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Baudino, T. A., Kraichely, D. M., Jefcoat, S. C. , Jr., Winchester, S. K. 
, Partridge, N. C. , and MacDonald, P. N. (1998) J Biol Chem 273(26), 164 
34-4U MacDonald, P. N. , Baudino, T. A., Tokumaru, H., Dowd, D. R., and 
Zhang, C. (2001) Steroids 66(3-5), 171-6.) 0 
[0 0 0 3] 

i&w &m&: t x ? t -r %> mm] 

[0 0 0 4] 

[MM * %>tztb<D 
^fM^M^h (i, isaWaV /^Ocrn (crooked neck) ifrf^F-tf? fc: h *-=e 

M^#££^1~^^*§ : 2* L " rv * ;5 (Zhang, K., Smouse, D., and Per ri mo 
n, N. (1991) Genes Dev 5(6), 1080-91) o cmr^^S^l^i^^ 
IB^fc^flttttfcttfc^b? hV^fKM (TPR) 01603tr-*» 
#fti-*£fc-C**o TPRti, 3 * 3Kfc*Kj£2 

KxtLxit, mm*M *)vmm, wmm. 9 

■*?#JffiU &Jz&?>'<9'Kto&&'&**i'& (Lamb' J- R " Tugendreich, S., an 
d Hieter, P. (1995) Trends Biochem Sci 20(7), 257-9) o 
[0 0 0 5] 

±!Bcrn»f^y-«> b * * n ^ K fi. 3 tf <-$cKi3 v>T 1 5 & tf*-fcfB v 
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* >v^?^ (XAB2) & 3 — F L fcitfe?- (Yoshimichi £ > Jounal. Bi 
ol. Chem. 275:34931-34937) t 2> i> <D T? * & ^IH^f^li. 

HDAC (t^h^lT-tfMbft) i:^tV/V7t-tLTSit^-i^ 
^:^jffl*'Ct± IHDART (a HDAC associated repressor 2PR) J ^W^Jtfc 
f&rf&o 2WK#l9!#e>»±> HDART^ i^Lf^rtHr^^-O^^T 

oti^ HDAC £ ^ LHDACCO X h >KT^MtK X «> 5&ftl~3£^£#Pi'J t 
ft&Zt & W h K Lfzo — HDARTO K 5 ir > h * #r -f T^f- K 
*U iO^f K fi^RHDART titM & fiftfrf frf & i i: & % 9S@ Lfz a ~t 
^mmm. HDARTOff/c KMmLtzM* <Dm&K&-3 < & *) > 

[0 0 0 6] 

( 1 ) immwmmtt 3-kl ^dna-c *ot, (a) ie^-^- 2 ma 

[0 0 0 7] 

( 2 ) #H9§{±3e¥#PMB : P& n - K L£DNA-?3>o (A) SB?!)#-^ 2 fr'fS 
^<7> r ^ J WtfRffl &c is v> X 1 3g L < l*fl®L<D T $ J # A*5 i 

/ £ tz tettin $ ttfc r ^ y mse^J fc^rt s^w^Rin-Ki £dna, t j± 

[0 0 0 8] 

( 3 ) fi-tfE ( 1 ) £ tz it ( 2 ) KfEi&ODNAK il)3-K$ titzl&M- 
[0 0 0 9] 
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(4) ^|&llJi#[rt*^*vV'fe^--twi6HU^<E¥**|ilWbW*±flB (3 

[0 0 10] 

(5) l±*K¥ * fettft W^f-Klr^-FL /cDNAT^ o T , (A) 
[0 0 11] 

(6) ^^(i^^Mtt'fbU^^^-/^ Kfcn-K LfcDNATfcoT, (A) 

KLfcDNA. 5fct± (B) Sfi^J#-^ 1 Kfctt* 1 *»fe537a** "CO % 

o 

[0 0 12] 

(7) *«W»i±|B (5) tfcti (6) IB«cODNAtcJ:l9 3-K$tt^¥M 
[0 0 13] 

(8) *3&Wtt-fcJB (1) > (2) , (5) * fcli (6) OV>f*vfrKSBtt*> 
[0 0 14] 

(9) *HW±±fS (1) , (2) . (5) Ztzlt (6) Wf*L^KfBfc«> 
DNA tmXZtitz^? 2>o 

[0 0 15] 

(10) *3PJ(i_hffl (1) > (2) , (5) ifctt (6) ^-ftuHlfSm 
03DNAS fciiJbfB (9) KfBf&O^ ^-*fiati-*l9^JWJftt?**o 

[0 0 16] 

(11) *»w»±±ia (3) icwitwH^MfcttJdB (7) mam^^^F 
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[0 0 17] 

=?tbm^2>V&m*WlM-r2> : HAT (tX>V7W>7^7x7-lri/: 
ttfcXh>7-fe*M»*) . HD AC (t^h>T , T-b^7-^*^«^^> 
>KT«fe^Mfc«) > DAP I (4' , 6-v75yV2-7x-H>K- 
;v) , RAR (Vf/^fvUVW-) > GR (WaHa^fKHs^ 
-) , DBD ODHA*frfrK*'f>) , AD (MMtr*4» , ATRA (all-t 
rans Retinoic Acid:£:b JZsXUf-SJ >Sfe) o 
[0 0 18] 

BBHHf- 2 * & * * o fiU ^B^<7)$5¥»JH : f-{i@a^J##2lcfam^HDART 

■f - 1 ) fcX h U >yx> h ^^fji-e/N^ "7* 1 ; ^>f X1~ &DNAK J: •) a - tt/z 
[0 0 19] 

[0 0 2 0] 

S77-^7^7 , 7V-^^ 1 J--> ?*£df (Molecular Cloning 3 
rd£d, Chapter 2, pp. 2.1-2.117) * # V * 9 - (PCR : Molecular 
Cloning 3^ Ed, Chapter 8, pp. 8.1-8.126) &#£fUffi LT^ifrr* £ 
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t|J 0 ^f&Ktt, HDART^r 3->*L fcDNA (KEIS^- 1 ) * fcli^O— U*~f 

Wi|v>*^o^-{i, 'J?%< bi>40%&±.> Ut L < (3:60%mJi> £$>K«f£L 
<l±80%m±, L<li90%JsLL, 3&fc#*L<tt95%&Jt. S&fc 

«f£ L<tt^fc< fc<>97%m± (Witt 98^99%) OttHSB^J^— 
o 

[0 0 2 1] 

tit, -Lis Ufr/^vK^^N^va^ftJ {±, 

v^#-e(i50%*JVAT5 4XSSC> 50mM Hepes pH7. 0. 10X t'WV 
. 20//g/ml^tt^^fflT-DNA^^-^^-r > / , ;^-^^f-v^>?#^ c i :, ^ 42 t C-?-Hfc 

O^^^^lt^jft^fei^zajR^ti, lxSSC. 0.1% SDS, 37X^1^^ 
J:«jmtv^#i:fCli, 0.5xSSC, 0.1% SDS, 42t»K-e. ZhKmV^&ft 
Xit, 0.2xSSC, 0.1XSDS, 65t:3IE-ClSJfc1" Z>Z.t tfX § & o £*LS>SSC, SDS 

[0 0 2 2] 

Rfl|©**ny-«\ BLASTn ^BLASTx (T^tV^) <^ 

n^7A(Altschul et al. J. Mol. Biol. 215:403-410, 1990) tfUffi LX&fe-f 
2>Zt iFX § & o ^ 9 & tt> Karl in and Altschul \z£&Tfr X ABLA 

ST(Proc. Natl. Acad. Sei. USA 87:2264-2268, 1990, Proc.Natl. Acad. Sei. 
USA 90:5873-5877, 1993) CSo*i/>TV>^ 0 BLASTN K £ o tMSe^J £$M7rT £ 
J|^-(;a, -^—(ifflx. (i score = 100> wordlength = 12£:i~<5>o f 

BLASTX 13 «t o X T 5 7 m@B^iJ * tiWrt Z>m&\z\*, / 1? * ~ 9 - tiM x. score 
= 50. wordlength = 3fc-**o Gapped BIAST:/n^? A Sr/B^T, 7^ 
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fflM*M%rlT 2>1§i&l$, Altschulk (Nucleic. Acids. Res. 25: 3389-3402, 19 
97) fcflBftSftTViaJ^fcffdifcrt^SSo BLAST 4: Gapped BLAST:/* ^9 

OjPP*f^^«>^#W4#j*ti^31"C*> & (http://www. ncbi. nlm. nih. gov. ) o 
[0 0 2 3] 

/IfeEyJ&3$E , t*^$£ti\ tfiJxJS; deletion-mutant 
f^a^ft^ PCR^ site-directed mutagenesis^ if^i «9^fri-&£ 

[0 0 2 4] 

^llt^«:J:^-el^o ^^¥^*{i> in vitrols^. in vivo^^O 
^$«S?ttWfflV^g?^W§^*o IU HDARTteDNA 
bLXm^&ZttfX^o WAKU*WkCtm&M*GL, HDARTfiHDACS: 1 ; 

J: OK^fc^fcH-*^ HDAC \Z\i$? <i ~fl (HDAC1 , HDAC2, HD 

AC3) £ ? Til (HDAC4, HDAC5, HDAC6, HDAC7, HDAC8) 1)*&&t 2>Zt h ft 
tv^o ^§§<7)HDART^HDAC2. HDAC5> HDAC7, WkC&mtB&ir2> i> <D 
<b*L&££^<b, ^f&^&C^Ti;*, HDAC2, HDAC5> HDAC7. HDAC8«rftKi^ffiffl 
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[0 0 2 5] 

ap»«*^»f*i iotflU:^- tn±> wv>r >B*v*fe 

x 2>frit%m*mm Ltzm&nmmm t Lx^wmmm^-ziBM Lxi>x 

[0 0 2 6] 
[0 0 2 7] 

3 v*fctt#y*?~ (PCR) i:i flW>^&fc 
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LTRT-PCR (Molecular Cloning 3 rd Ed, Chapter 8, Protocol 8, pp. 8 
.46-8.53) DH^u^-ClSo fcfc. tHBJ&&W^f^ § 
, ^tLm^Pi?Lt&W^ IIW^^^tilLtU^o tfe, DNA 

[0 0 2 8] 
10 0 2 9] 



[0 0 3 0] 
[0 0 3 1] 
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tK£*)^ HDAC^V h £-£-C^^£££K^<£PfWL#&o 

[0 0 3 2] 

? - & 2f tf> 9 >f ;vx^ * - & £f7&*!£»f *ta 0 

[0 0 3 3] 

iiano HDARTii^-eabtLtdr, le^WHWiH^tL-c^ti-r*^ hdartoks 

> h * ify- 4 "f-*rt*f- KfcfllJjrra k . N5fc3&0 4 o^TPR (£TF> TN4TPRJ k 
#B&-r^>) ^n-KLTV^^f K, I2?iJ#^2 &c#&t £1^179 

Mtt^^^r-r^lEH-e^ @E?"J#-t 2 fcistf* 1 ^£l79l£OT 5 J WBfflK-* 
[0 0 3 4] 

±|B K S ^ > b r- T^T^ KO»»l±, K^J#-t 1 © "9 *» 1 ^«b537t 
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[0 0 3 5] 
[0 0 3 6] 

<kil^^tft>tfCV^ 0 tf * 5 >A J ^ATRA*'^tf^<7)MS#(i> 6 

JflL^^-H^lflfflMCOkuno, M. et al., (2002) Front Biosci 7, 204-18). 
0P*ffi (Zhang D. et al., (2000) J Cell Physiol 185(1), 1-20). ?M(Sc 
hmutzler C. and Kohrle J. (2000) Thyroid 10(5), 393-406). &Jf0(Niles R 
. M. (2000) Nutrition 16(11-12), 1084-9). $N§S(Riecken E. 0. and Rosewic 
z S. (1999) 10 Suppl 4, 197-200) ^i&0fc^$*t$&i&T*5»K dOATRAK 
<t^TX{iATRA^a^T. Ktfflv^ii^iSo 
[0 0 3 7] 

cODNAi: LTi±. ^flqftKli. IB^'Jl^ 2 ic&tf & 1 *^179feOT 5 yfllEBhfr 
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[0 0 3 8] 

LfcDNA*r»fcfc, Will C5feiill*:&*3** - £ - &<> 

[0 0 3 9] 

&c s a t t ±safe^flm<k^ 7^ k * i&a s ^ & a « ^ * * £ ^ * 

• ^lR^^ioTig±M^i-^^i:^^^o Ctf>*E^ • »flR3U±* in vitro, 
in vivoWf iv> 0 In vivoS^Sfr'&Kti^ _tf5DNA^&«^3it 

s<??-zmmzmxv, mmzt&m-rzztK**). mmw±tm^mt 

[0 0 4 0] 

@ & -cm v> a ±i5DNA^ii:^> in^f^fxt- r#wks&s£ fc« 

[0 0 4 1] 

o ±f SDNA £ WrM <n W$t Htzitffi&Mfc IfcDNA 
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[0 0 4 2] 

3 >ffi*/n-7\ PCR^W^-S fcti 1 ;**^ A UCflWH-&£ 
[0 0 4 3] 

Kfc&Rfcl&CT^n^ > hTV^V h^il^U ffifcl^ifcfcJ: 0 
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[0 0 4 4] 

ztihfcm*. Mmmmm^z tzmmx&mt^?- y*t?4~t4~- 

[0 0 4 5] 

[0 0 4 6] 

[^II?J 1 ] t: hHDARTO* n-->^ 

BLASTx*-*^— X&ffiv>Tv3 ^/^crnst^f-^t htf^n^^t 

tfchi?,, #Bi<7)/h^mRNAfi3fc^ h EST (expressed sequence tag) * n - >#5 
2930^_hfficrn«^i:^v^i|HH4*W-r^> - tt^ Q -<£>* n- >w529 

30O3fe^»B5II«r3e«^ffi^ftjebfeo * fcHW-KACEtt (5' -rapid amplific 
ation of cDNA ends strategy) « *K cDNAO^ft#2660 

L U ^V? -9— Ltiit^ ifc^P>> IHDART (a HDAC associated repress 
or TPR) J 9 9 W blfct & o HDARTti855T5 yBfefca-- FL^^#$ 
ftfcTFR*>v^5rt?*& (Ell) o DNAlB^lJ^<b«l5c$tL^HDART^>^^Sti 

\L YCW?>'*?WtWbfrKmWLr^&Zbtf7jiZtiT^2>o #K> HDART 
? >,^|«2 6 2^f> 7 7 9 HDART is > CRN* 

■e*K^«»$*fCv^ (Hli> 2) o 

»±i*LP>l±*^7r 3 'J-Wttv^it^Lf; (03) o 



[0 0 4 7] 

mmW 2 ] HDART b ^ T * * -Skip*: OtSM^ffiH^ffl 
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HDAKT± < o^OTPRfiit^g U £*i^TPR£^LTHDARTi:*B 

[0 0 4 8] 

^A*fflv»feo ^-©MATCHMAKERS -A^f^'J ? KflMJr*? > (Clon 

tech) *m^xm&LtZo pAS-P***- (Clontech) F*3T?Gal4 DNA^^ K> >f 
> * -9 tcHDART^ORF^^Jf A Ltz 0 -T<7)bait plasmid(i> 

HeLa cDNA9 /f^5V- (Clontech) &*fr*f9 n - - > ^ $ tL/tpACT2 prey plas 
midh^l^ t^^nv^f^^-bJUfyx (Saccharomyces cerevisiae) Y1901C 

ic^#$tt/i"/n h3;H;toTHlLfco i<7)i^at, &jlxio7£?n 

o f±Skip — Sfc L T v*fc 0 
[0 0 4 9] 

ffi?LKj ^Ml*I-eoHDARTi: Skip OffiSfEffl £ft3£$fcl$fl¥$f K i ») ?WB t 
o ^<7)«<7)^^^> 5fef> Flag-SkipM^^^^^^^^^-f^Flag-SkipUm 
^ ^ ^ - & x £>"GFP-HDARTM "n* * W« 9 M * %> GFP-HDARTf&m^ * * - fc ( 
m 4 A) *HEK293*Bl!&KEf fectene* '7 h (QIAGEN) ^v>-Cf7^7x^ya 
>Lfco fc*3. fflift It, Flag-Skip3&^**-<*>3^ GFP-HDARmm^ 
? KfflUI&K. h7^7x^ya> fcff o Tto 

[0 0 5 0] 

b7^7x^y 3 ><D2 4l$lfll&> 7jc±*C3 0^> 1 O^l^nfT- 
•tfBWKHR* (Sigma #p8340) 100 fx l£^Prf &NonidetP-40 

jStWifc (5 OmM HJ-XHCl (pH7. 6) , 1 5 OmM NaCK 5mM EDTA, 0. 5 
% Nonidet P-40, ImM PMSF) "CmBMM-t & i t K £ o T . tiBl@ttffi<& ( 
lmg) *W«Lfco iOitBWt^V^* A/G*77n-^^-X4 0^1 

o ?tSL*:Ji?##lffi^£ l^^ag^t^ttl^l^tMO-v^^IgGtn; 

#(2,ug) t*t:^>^r^^-M, Mi 4 0 julO^Wl A/G-f7 
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n-^tf-X*fflv>-C3 0 5-Mi5fcI***fco ftftifcl** £ 4 ENonidet P-40 

y hfflOftfrk Lttt, ^FLAGtn;#M2 (Sigma) £ il)%GF P*^ *n 

?n->lE4 (MB L) &ffiv*fc 0 
10 0 5 1] 

gffifrfc i »> GFP-HDART* K^ag-Skip*** L 

f , ( V ->2) o FLAG-Skip^Wmb-CV^v^-Ctt. tnJLAG^^ J: ^ GFP-H 



fc«*±*l*S*L**ofc (V-'/3) o £<&tt*«\ HDARTi: Skip fc#in vivo 

[0 0 5 2] 

£ <bfc, rt^HDART *1-3fcri*fc 
JIIIJ& (HDART^^mLrv^«) ICFlag-SkipUm^^^-. SfcttFlag- 

[0 0 5 3] 
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18/ 



FlagtrL#-CHDAET^«L (HI4B. V-Vl) . Flag-Luc* >;^S^Hlt 
TV ^^ (v->2) feirWt >5^7x^Va V?titv»4v»»0293 

[0 0 5 4] 

[^»J3] HDART <h Skip h tf)|n cHI^ 

mmt<D^wm^^^kip±(Dmm^^y^^yir^fzib^ skip (n 

-5k«H$* (3 K> 1-220) , ^FWl^^^W (NHRbindng, n KV221-38 
8) . I>5^T^T^-y3^ (TA, 3K>438-536) ) ±«>*Mrfc«tt 
*&fcS*fc^SE»'>y--X*ffcfcU ±©£Jtmfc|B«LfcGal4 DBD-HD 
ART^ffiv^c^-Sr^-^Wr 1 ; ? Kjfftfffc* ^ HDART t ^ 



■ [0 0 5 5] 

5AlC^i" i d ^> Ho<7)M^^|I^ s HDARTi:0^2^ffl^M-^-r^ - ^ * 

ft-C*o fc. SkipO hr^T^f^-^ >**liHMRTfc 

> L & v> £ ^ S ftfco R^<7) £HDART_h-e <7)Skip t 

<oimJ^m\z.m^ir^w^^mTir^tz^\z.mm^tzo -r%t>%, Gau dbd-hda 

tfNJldtK* (1-179%*) t±Skip^Offl^^ffl^5l+^*^-^^^* L ^ 
(H5B) o Lf£7&*oT> HDART{iN^0 4O<7)TPR^*^t"CSkipi:Ii:^ffiS 

[0 0 5 6] 

[£Jfc0l 4 ] HDART Id i^^I^V^T 9 ^ - fcjBB LfcaMS^IKWIMW 
±§aH»J £ v> T HDART^k ip t ^HfPffl U#& - h*ffi* ttfeC fc^fc. 
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Ltzo j >&i,*79-KXzm^wmfrtt^&wm<oftmzM 

tft^tzo iOB&Ofc*. tkmffi* V^-y-Y Kl/^^^xv^ 1/ h (retinoi 
d response element) ?^>^t-W^nt-^ (pTREpal-tata 

) tCATil<5^• : S:^?2 s ^/iRAR (retinoid acid receptor) l/^f-^-^X^ 

[0 0 5 7] 

^ttKli, HepG2«^RARV^-^-7°7X5 KfcRlSfc, HMRT«r3e*W 
&pcDNA3-HDART£Ef f ectene^ v Y (QIAGEN) Y9>X7 
x.?i/3>LtZo pcDNA3-HDART3&3l^ 9 -<7>#A*£^X--C 0,0.5 

J'-f 1 ^gicfti i 9 Kli t^o >9^7x^'>aVft, ATRA 
(10~8m) O^TJ/:(»tTtit$^ *OllW>CATfim*W5feL 
fco ifflSttt* (0 6) ATRA^^ftT-CO^^^- I- 0/*g*#Ab^CAT 

[0 0 5 8] 

0 6 Afcjjr*" J: -9 K> CATStSfetiSO^^^- (pcDNA) ^A$tt^«^«A 
TRAlCfc 0 5^_L#t/c 0 L^L&rt s ?>, C^ATOA-eMS^ttfcCATrSrttliHDART 

[0 0 5 9] 

SfcKiJOl/nrJJVf-n^ Kl/t^- (GR) ^^^^Mi"^HDART^ 
fpffl(iGRI^'ftHela^^P l 3-eGRl/^-^-^7^5 K*JBv>TffHfrLfco JOUna 

[0 0 6 0] 

HDARTO#3£KH\ RAR (Vf/-f^-b^-) g|>7^r^f^- 
v a > T-llfil £ tL^WHW ^ WaKa/fK HJS# L V # - * - 

jt^Offittft*^ Lfe (0 6B) o i*Lt>OJg*l±, HDART^rtl-fe-/^- 
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[0 0 6 1] 

<S i t h L^/io 

[0 0 6 2] 

-431) OK^^V^^ftfcfCi&S*, Hi8fciWlltt***«Hi-IIlM»» (QIAGE 
N) tiSLfco i^His-HDART^ W^f^^t^^U f*<b*Lfc 

iriHDARmjfiLm*^ ProtOn *y h 1 (MPS) ^fcT7^f^^7K 

»»CHlOTtfiMW"*HBlaWlfc>r *U PE (Phycoerythrin 



[0 0 6 3] 

Q % HDARTt±Helaa^^^^W^^LTV^Ct^$tL^ (0 7) „ 
[0 0 6 4] 

ftfrftfflLfco 4fc, GFP-HDART«lcov^T(i> «*^tti-*fc*fcHoeche 
[0 0 6 5] 

7BKmi~ £ 3 ^ GFP-HDART^ ^H7>X7x?y3> Lfcffifl&"eti 
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. Hoechest33342^# (Jfcfc/t**) T?B«fc3*tfc*#GFPfc J: 0 
v>*£fcjWM**tfc (fet/***) o GFP-HDARTO, «K:«#$*frv* 

^Skip^O^^^^^N'^-^ (17) fcW^ttfcfHiftflV^-VfcwLfc 
o m^|g^(iHT1080»i3J:t/293»twfev^T^II^$tt7t (BI^T) o 

[0 0 6 6] 

[fffiffl 6 ] HDARTH J: Z> g #W fc«HW«& 

Htr&fcfcK^^^HDART cDNASrGaW DNAiS^** (GAL4DBD : GAUDNAfc tf)*^ 
#i:feic<7>*£*f*>, IK¥flai*««*^*v^«) NIH3T3#ffl J]& F*3 "CGA 

[0 0 6 7] 

Gal4 79 *S K (pGal4-Luciferase) ^J&^AS 

titzMHmmm.^ hdart^k* w^if^Gau wDb<Dm&*>'*?M*%%L 

•f&GaU K^fXt^^it (0. 0.1. 0.3. 0.5//g 

*-&ffiv>-C3£g£^*-<^*&0. 5 ^glCP^L/wo >7>^7x^y3y24 

) ZffiVrLtzo #t > 7*;KO;i/y 7 x 7 -if iftfi^ go^^-©*fAU 

^v7x5- (100%) ^LT*tiEL7^ffit?^Lfc (08) o 

J: «9 L/c (Ei 8 A) o ifc. Gal4 DBD-HDART (#X* 0 3: tzit 0 . 5 ^ g) £JB 
v^TSl|O|ffliaU-20S#fflll&^^v*Ttra^»*f*fro^: (0 8B) 0 

[0 0 6 8] 

HDARTf iNIH-3T3«F*J K & It & * - * fiH£ * L < ttHHI U 

*fei*v*MP (0. 5//g) , eiiA''/7x9- »O|Sa«r80%fiT*-&>i: (0 8 A 
) o «m^l§m{iU-20SWe^il^$tt^ (0 8B) o ZtLbti&X*), HDART 
^ tL g # i # W * <K¥W «0 ffl t T & i ^ $ tt 7t o 
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[0 0 6 9] 

GAL4 DNAJft^«*^^*^HDARTO«r#iCJi. ;Vy7x7-t*^ 

[0 0 7 0] 

[^J&M 7 ] HDARTK SB L JW 

[0 0 7 1] 

£ * -f^OHDAC (1, 3, 4 £^±6) £^U#&Flag-HDACs3£&^ 
* - £ GFP-HDART^m^ * ? ~ £ 2 £ H*lfc293ffl]»fc 3>9^7x^ 

FP-HDART* JtOf&a^HBi - * ^ V>&&ft* fflflftKSDS- 

PAGETSMU $LGfmMfflv^^f rn<yf -f >^^*fft^o fcfc. ®9A 
K33V>T, JL^^^;V^^Wttr^GFP-HDART^ W«*iR03&S*&*&^U 

Sr^-To HDACOSffiSi±0&3^?>^oaO : *, HDAC1> U->3 ;H 

DAC3, lx->4 ;HDAC4. I/-V5 ;HDAC6-C**« U—> 2 &GFP— HDART 

[0 0 7 2] 

9 Mzm-t i 9 Flag-flDACf&S^ * - GFP-HDART3&51^ * 9~btf* 
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« 

]«7>X7x^y3>$ ^fc293«A*^>fflffi?S v e{i. tnJLAGtrL^H J: o TGFP 
-HDARW^WLfcC (Tf»'<*JK D V-V 1 , 3 , 4 

5) o FLAG-HDAC^^T (Flag-HDAC#&3^ 

V* T'fi. mAG^^»tT%GFP-HDART<^?tI^«l.^tL^^of3 (T« 

l/~>2) o tot, ^FLAGtrG#^J:^GFP-HDART<7)«(i. Flag-HDAC 
^GFP-HDARTfc^^W^ffia^ffi^^^-^^^^^ HDARTti 9 4~7 

I (HDAClfcitW h^^yiI(HDAC4^iU f 6)<7)M^^ , 7 ,, <7)HDACfc>! : ii:^ffli" 

& £ £: &^£*l/io 

10 0 7 3] 

$ HDART^HDACS^^lt^^S^ffl^GSTy^^^V^^J: «Jp-< 
GSTy^^^^^^^tCgfe^J^^^oTmifeL/i (Tzamarias, D. 
, andStruhl, K. (1995) Genes Dev 9(7), 821-31.) o TNT (SftM) in 
vitro^-SBSRv^xA (Promega) fcjflv^ 3 5 s - * ^ * - V#aET"CHDA 
C30in vitrofflKfcfrofco GST* K* fc ttGST-HMHifrft* 

, **LW^dMl*J-e$EB$^ GST*S^«i£ (50mM h V ^ -HCK 200mM LiC 
K 0.5% NP40, 5mMEDTA, ImM PMSF) »K ^i'f t'/*77n-^»t 
||Lf: 0 GSVfe&mmm l ml^GST-HDARTlll^ SC £ fctettPIGST* >vn" 
?M (#U/*g) 3 5 s -jRW««lfcin vitroWWfiW (10/e 1) t^^Ltz 

h -b "7 r n - X-GST* Mm^* G S Tig-B^gATe 5 E^fc^- L 

fco GST* y*?^* YTvfrW&l- (sds) 

-9- ^ 7* t ? £ £ b £ $ ^tB $ sds-*° vt^v^tu* 

r^m%^W)KX *)frmLtZo GSTHl^^ >/^M^|WI#^^ffij$ttTV^ vl t 
[0 0 7 4] 

llI9B^^$tL-rv^«J:9^. In vitro -el81R£ *t£HDAC3ii. Jfi&&GST*>' 
/*?%b tem&^t-f y°)Vyu>^t^^t^X^^^^tz t>K GST— HDARTM n" 9 
y^?^*m^&Zb\zZV7°)vyvyZfc&Ztj£KZfrtz (®9B) o ttz 
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i 60HDART HDAC (ZJffiSlflsffi tiMSftre* * ^ ^ * 

[0 0 7 5] 

$ h fcI©ARTO|g^ifflffcffi £^ 
i-^fc*^ HDAC^^^iaWr^hVn^^^-VA (TSA) #£T"C, ^i&M 

4 fcR«HcCATl/#-^-«Wf*ffofe (El OCiSXXfd) 0 IU ^Jfetfflt? 
tt. -^»OpcDNA3-HDART^5a^^^- (ly"g) £^ v> (IS 1 0 * rHDART+ 
J ) , ZfzVlT>V (KYRAttzltr**)-*?^) fc#fcl00nM TSAtfcfilmA 

[0 0 7 6] 

fc„ SfctCMJa;***- ^A^lJP $ ^> HDART&C i & M 4> ftl 
* A (Buty) *^nt3t»^tCt|im$*L^o -tLib^*fi> HDARTKi&tg^ 
[0 0 7 7] 

[*JfrW8] HDART-Skip^S^ffl^J:^ i ;^>'K^^M^-t7 p ^-- (unligand 

ed receptor) <7)l|glj#P§IJ 

RAR43 J: tFTRti. in vivo (Baniahmad, A., Kohne, A. C, and Renkawitz, R. 

(1992) Embo J 11(3), 1015-23) isit^in vitro (Fondell, J. D. , Roy, A. L 
andRoeder, R. G. (1993) Genes Dev 7(7B), 1400-10.) *3 wr y ST > K 
^fcT"?*^ fiHfrft & JW %> o £ £ £ & t&I&#Pt!l (act i ve r 

epression) tf,ttv^ 0 tit, SkipiiV KgM»»fcMRfc SEAMS** 

(MacDonald, P. N. , Baudino, T. A. , Tokumaru, H. , Dowd, D. R. , and Zhang 
, C. (2001) Steroids 66(3-5), 171-6.) o *<Dfztt>, CI tlbfflm%3%:&£ U*Sk 
ipb<7>£MWj:M^K * »K HDART-Skip^^ 1 ; K*B«H!^^--t 
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^4 7#&Si*!lf£83^ ^^RIORARt-feHLfelE^tcJt't&jB^ffSrSl^ifeo 
£SifrW 2 fcjjs L fc® 0 HDART(C *3 »t *N*5gO 4 o <7)TPR (N4TPR) t±Skip8r#«J$ 
•C* & tzib, i O WOf^^rtffiHDART Skip ?>*lSf£ffi * HUhi"* ^t^H 

[0 0 7 8] 

293«flfla^Flag-Skip^ J: tFGFPt fcliGFPT?* $ tt/cN4TPR«r b 9 "7 

-PAGE-e^-SILfCo frW&<r>^$- y^^yy^y \zWm-Ltz 0 Lt, Flag-Sk 
ip^f§m^ov>T«imAGtru#*fflv^ GFPiS J:r>*GFP-N4TPR^I&^tCov^-ri« 
GFP^^fflv^ $£>K, rt^HDARTcolim^^^^^^ARTt/L^^fflV^-C. 
*L-P*ufcffiLfc (HI 1A) o Ull lAfc*V*T, T^3oO/^Mt 

**i?fiftmm**ltz$kiv (T*Lt) > rtH14HDART (T*B**) & £ t/N4TPR 

[0 0 7 9] 

Ull lAK7jiZtiX^2>£7K, MTPR<D%m$, N4TPR£#£^LTV>£v**J-JB 
(GFP?><^ lx-^l) K Jt^T Skip £ &i?fcJK LfcHDARTOfi * WL'P Ztfz (T 
r^^iMK V-->2) o — ^> N4TPR<7)mf!ll§m«> MTPRfcSkiptOfflSf^ffl 
^iiiPU #ifcJRLfcSkipO***L< Ji#$*:fc (^2, lower bottom p 
anel) o n'/fn-M^W^S (GFP) OH^HDARTtSkiphOtiSl^fflt' 
Mtt^i(±=5:^of; 1) o iOfe*t4. N4TFR#HDARTfcft*>o-CSkip 

[0 0 8 0] 

$tiz, N4TPROitf!l^^ s RAR^/v:{i^;V3 3^=f^ FlL^tt^n*-^^t> 
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0.3. 0.5/zg) &Jflv*fcj&*lfev»T^ -tffi^WJ 4 KfBfcLfc V*"- * 
[0 0 8 1] 

(^Aao.3^ g ) . .m&zxnr*a**'**4 Fjsattt^w* 

•o r^^-eab & i t * Ltv^o 

[0 0 8 2] 

[H«!J9] WV>f >Ifc»»^J:*JtftjK»It*5feW16* (rhabdomyosarcoma 
cell line) <Dnmk^frit*mm<D®M5mK * ffiW 
ATRA (All-trans retinoic acid) tt, M««lftdHfcO«RftiHIMPJ-e** - 



fc***0fe*LTV** (20-22) o b^^Mfi^m*MM-l-19-P(i^^/J^ 
[0 0 8 3] 

100nMO^h i ;ini_h^MM-l-19-P«*mx.olt> -^«^0. 4^gOpGFP 
2 /£ g<OpcDNA3 * tz (ipcDNA3-HDART (HDARTS&SI'* * * 

tt«««fRflWfe^*^E, FfcjjcT. (A) ttATRA*M* 
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o^^-IA«, (B) ATRAM^^^^-fX»> (C) A 
T R A#^S^HDART§&iEi-<* * -^AfflBiL (D) ATRA^S^oHDART^^ 

^-im (e) jits (c) tm-^<omm, (f) ±m (d) *:iwi- 





%^m^^-To tfc, ^wi/F-e**, s^epti. *^kGFP 

*>U Sfe^n{±^b^tt7^«^^-ro (G) VyV\±, GFP 
tfzWM^^^y-^-^^^^^ ^-^°ATRA (+) fcHDART 



[0 0 8 4] 

latra^s Ltzmmr-it, gfp M&vmmm* a t r a^«#'I4^<t)^^ 

3 0%*I^o/;^ HDARTH^^^^Lf:«lt A 

T R A#kg^ K'GFP l^ttO^^fiiSI o fco 

[0 0 8 5] 

|g<7)fflm-e^$tt^>J;^H»^^^bt^ (@12B, Hll 2G) o ttz. &<D 
^ ^ _ £ *t/i«-C , ATRAM^ i^>^5SMO^fcc7)@E^GFPIir14 
^^^tt^B^^^"^^—^^ 0 ^" Lj^L&^&n HDART^A £ *t*:#g 
flg-efi, GTO14«(iATRA^a^^c>r%^MO^i:(i^tAh^v^ s (El 



joV^THDARTT&^RAR^ X & $5^Mfc t t -~Wtfr & o ^M<Dm^t 



[0 0 8 6] 
[@5?!M 

SEQUENCE LISTING 
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<110> Mizutani, Shuki 
Yamada, Takayuki 

<120> Transcription regulating factors 

<130> SEN-A0122 

<140> 
<141> 

<160> 2 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 2684 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (37).. (2601) 

<400> 1 

agcgcgcgac tctcctgtac ctgggcatcc agaaaa atg gtg gtg atg gcg cga 

Met Val Val Met Ala Arg 



ctt teg egg ccc gag egg ccg gac ctt gtc ttc gag gaa gag gac etc 



1 



5 
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Leu Ser Arg Pro Glu Arg Pro Asp Leu Val Phe Glu Glu Glu Asp Leu 

10 15 20 



ccc tat gag gag gaa ate atg egg aac caa ttc tct gtc aaa tgc tgg 150 
Pro Tyr Glu Glu Glu He Met Arg Asn Gin Phe Ser Val Lys Cys Trp 

25 30 35 



ctt cgc tac ate gag ttc aaa cag ggc gee ccg aag ccc agg etc aat 198 
Leu Arg Tyr He Glu Phe Lys Gin Gly Ala Pro Lys Pro Arg Leu Asn 
40 45 50 



cag eta tac gag egg gca etc aag ctg ctg ccc tgc age tac aaa etc 246 
Gin Leu Tyr Glu Arg Ala Leu Lys Leu Leu Pro Cys Ser Tyr Lys Leu 
55 60 65 70 



tgg tac cga tac ctg aag gcg cgt egg gca cag gtg aag cat cgc tgt 294 
Trp Tyr Arg Tyr Leu Lys Ala Arg Arg Ala Gin Val Lys His Arg Cys 

75 80 85 



gtg acc gac cct gee tat gaa gat gtc aac aac tgt cat gag agg gec 342 
Val Thr Asp Pro Ala Tyr Glu Asp Val Asn Asn Cys His Glu Arg Ala 

90 95 100 



ttt gtg ttc atg cac aag atg cct cgt ctg tgg eta gat tac tgc cag 390 
Phe Val Phe Met His Lys Met Pro Arg Leu Trp Leu Asp Tyr Cys Gin 
105 HO 115 



ttc etc atg gac cag ggg cgc gtc aca cac acc cgc cgc acc ttc gac 438 
Phe Leu Met Asp Gin Gly Arg Val Thr His Thr Arg Arg Thr Phe Asp 
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120 



125 



130 



cgt gcc etc egg gca ctg ccc ate acg cag cac tct cga att tgg ccc 
Arg Ala Leu Arg Ala Leu Pro He Thr Gin His Ser Arg He Trp Pro 



135 



140 



145 



150 



486 



ctg tat ctg cgc ttc ctg cgc tea cac cca ctg cct gag aca get gtg 
Leu Tyr Leu Arg Phe Leu Arg Ser His Pro Leu Pro Glu Thr Ala Val 



155 



160 



165 



534 



cga ggc tat egg cgc ttc etc aag ctg agt cct gag agt gca gag gag 
Arg Gly Tyr Arg Arg Phe Leu Lys Leu Ser Pro Glu Ser Ala Glu Glu 



170 



175 



180 



582 



tac att gag tac etc aag tea agt gac egg ctg gat gag gcc gcc cag 
Tyr He Glu Tyr Leu Lys Ser Ser Asp Arg Leu Asp Glu Ala Ala Gin 



185 



190 



195 



630 



cgc ctg gcc acc gtg gtg aac gac gag cgt ttc gtg tct aag gcc ggc 
Arg Leu Ala Thr Val Val Asn Asp Glu Arg Phe Val Ser Lys Ala Gly 



200 



205 



210 



678 



aag tec aac tac cag ctg tgg cac gag ctg tgc gac etc ate tec cag 
Lys Ser Asn Tyr Gin Leu Trp His Glu Leu Cys Asp Leu He Ser Gin 



215 



220 



225 



230 



726 



aat ccg gac aag gta cag tec etc aat gtg gac gcc ate ate cgc ggg 774 
Asn Pro Asp Lys Val Gin Ser Leu Asn Val Asp Ala He He Arg Gly 



235 



240 



245 
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ggc etc acc cgc ttc acc gac cag ctg ggc aag etc tgg tgt tct etc 822 
Gly Leu Thr Arg Phe Thr Asp Gin Leu Gly Lys Leu Trp Cys Ser Leu 

250 255 260 

gee gac tac tac ate cgc age ggc cat ttc gag aag get egg gac gtg 870 
Ala Asp Tyr Tyr He Arg Ser Gly His Phe Glu Lys Ala Arg Asp Val 
265 270 275 

tac gag gag gee ate egg aca gtg atg acc gtg egg gac ttc aca cag 918 
Tyr Glu Glu Ala He Arg Thr Val Met Thr Val Arg Asp Phe Thr Gin 
280 285 290 

gtg ttt gac age tac gee cag ttc gag gag age atg ate get gca aag 966 
Val Phe Asp Ser Tyr Ala Gin Phe Glu Glu Ser Met He Ala Ala Lys 
295 300 305 310 

atg gag acc gee teg gag ctg ggg cgc gag gag gag gat gat gtg gac 1014 
Met Glu Thr Ala Ser Glu Leu Gly Arg Glu Glu Glu Asp Asp Val Asp 

315 320 325 

ctg gag ctg cgc ctg gee cgc ttc gag cag etc ate age egg egg ccc 1062 
Leu Glu Leu Arg Leu Ala Arg Phe Glu Gin Leu He Ser Arg Arg Pro 

330 335 340 

ctg etc etc aac age gtc ttg ctg cgc caa aac cca cac cac gtg cac 1110 
Leu Leu Leu Asn Ser Val Leu Leu Arg Gin Asn Pro His His Val His 
345 350 355 

« 
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gag tgg cac aag cgt gtc gcc ctg cac cag ggc cgc ccc egg gag ate 
Glu Trp His Lys Arg Val Ala Leu His Gin Gly Arg Pro Arg Glu He 



360 



365 



370 



1158 



ate aac ace tac aca gag get gtg cag acg gtg gac ccc ttc aag gcc 1206 
He Asn Thr Tyr Thr Glu Ala Val Gin Thr Val Asp Pro Phe Lys Ala 



375 



380 



385 



390 



aca ggc aag ccc cac act ctg tgg gtg gcg ttt gcc aag ttt tat gag 1254 
Thr Gly Lys Pro His Thr Leu Trp Val Ala Phe Ala Lys Phe Tyr Glu 

395 400 405 



gac aac gga cag ctg gac gat gcc cgt gtc ate ctg gag aag gcc acc 
Asp Asn Gly Gin Leu Asp Asp Ala Arg Val He Leu Glu Lys Ala Thr 



410 



415 



420 



1302 



aag gtg aac ttc aag cag gtg gat gac ctg gca age gtg tgg tgt cag 
Lys Val Asn Phe Lys Gin Val Asp Asp Leu Ala Ser Val Trp Cys Gin 



425 



430 



435 



1350 



tgc gga gag ctg gag etc cga cac gag aac tac gat gag gcc ttg egg 
Cys Gly Glu Leu Glu Leu Arg His Glu Asn Tyr Asp Glu Ala Leu Arg 



440 



445 



450 



1398 



ctg ctg cga aag gcc acg gcg ctg cct gcc cgc egg gcc gag tac ttt 
Leu Leu Arg Lys Ala Thr Ala Leu Pro Ala Arg Arg Ala Glu Tyr Phe 



455 



460 



465 



470 



1446 



gat ggt tea gag ccc gtg cag aac cgc gtg tac aag tea ctg aag gtc 



1494 
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Asp Gly Ser Glu Pro Val Gin Asn Arg Val Tyr Lys Ser Leu Lys Val 



475 



480 



485 



tgg tec atg etc gec gac ctg gag gag age etc ggc ace ttc cag tec 
Trp Ser Met Leu Ala Asp Leu Glu Glu Ser Leu Gly Thr Phe Gin Ser 



490 



495 



500 



1542 



ace aag gec gtg tac gac cgc ate ctg gac ctg cgt ate gca aca ccc 
Thr Lys Ala Val Tyr Asp Arg He Leu Asp Leu Arg He Ala Thr Pro 



505 



510 



515 



1590 



cag ate gtc ate aac tat gee atg ttc ctg gag gag cac aag tac ttc 
Gin He Val He Asn Tyr Ala Met Phe Leu Glu Glu His Lys Tyr Phe 



520 



525 



530 



1638 



gag gag age ttc aag gcg tac gag cgc ggc ate teg ctg ttc aag tgg 
Glu Glu Ser Phe Lys Ala Tyr Glu Arg Gly He Ser Leu Phe Lys Trp 



535 



540 



545 



550 



1686 



ccc aac gtg tec gac ate tgg age ace tac ctg ace aaa ttc att gee 1734 
Pro Asn Val Ser Asp He Trp Ser Thr Tyr Leu Thr Lys Phe He Ala 



555 



560 



565 



cgc tat ggg ggc cgc aag ctg gag egg gca egg gac ctg ttt gaa cag 1782 
Arg Tyr Gly Gly Arg Lys Leu Glu Arg Ala Arg Asp Leu Phe Glu Gin 



570 



575 



580 



get ctg gac ggc tgc ccc cca aaa tat gee aag ace ttg tac ctg ctg 1830 
Ala Leu Asp Gly Cys Pro Pro Lys Tyr Ala Lys Thr Leu Tyr Leu Leu 
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585 



590 



595 



tac gca cag ctg gag gag gag tgg ggc ctg gcc egg cat gec atg gec 
Tyr Ala Gin Leu Glu Glu Glu Trp Gly Leu Ala Arg His Ala Met Ala 



600 



605 



610 



1878 



gtg tac gag cgt gcc acc agg gcc gtg gag ccc gcc cag cag tat gac 
Val Tyr Glu Arg Ala Thr Arg Ala Val Glu Pro Ala Gin Gin Tyr Asp 
615 620 625 630 



1926 



atg ttc aac ate tac ate aag egg gcg gcc gag ate tat ggg gtc acc 
Met Phe Asn He Tyr lie Lys Arg Ala Ala Glu He Tyr Gly Val Thr 



635 



640 



645 



1974 



cac acc cgc ggc ate tac cag aag gcc att gag gtg ctg teg gac gag 
His Thr Arg Gly He Tyr Gin Lys Ala He Glu Val Leu Ser Asp Glu 



650 



655 



660 



2022 



cac gcg cgt gag atg tgc ctg egg ttt gca gac atg gag tgc aag etc 
His Ala Arg Glu Met Cys Leu Arg Phe Ala Asp Met Glu Cys Lys Leu 



665 



670 



675 



2070 



ggg gag att gac cgc gcc egg gcc ate tac age ttc tgc tec cag ate 2118 
Gly Glu He Asp Arg Ala Arg Ala He Tyr Ser Phe Cys Ser Gin He 



680 



685 



690 



tgt gac ccc egg acg acc ggc gcg ttc tgg cag acg tgg aag gac ttt 
Cys Asp Pro Arg Thr Thr Gly Ala Phe Trp Gin Thr Trp Lys Asp Phe 



695 



700 



705 



710 



2166 
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gag gtc egg cat ggc aat gag gac acc ate aag gaa atg ctg cgt ate 
Glu Val Arg His Gly Asn Glu Asp Thr He Lys Glu Met Leu Arg He 



715 



720 



725 



2214 



* 

egg cgc age gtg cag gee acg tac aac acg cag gtc aac ttc atg gec 
Arg Arg Ser Val Gin Ala Thr Tyr Asn Thr Gin Val Asn Phe Met Ala 



730 



735 



740 



2262 



teg cag atg etc aag gtc teg ggc agt gec acg ggc acc gtg tct gac 
Ser Gin Met Leu Lys Val Ser Gly Ser Ala Thr Gly Thr Val Ser Asp 



745 



750 



755 



2310 



ctg gec cct ggg cag agt ggc atg gac gac atg aag ctg ctg gaa cag 
Leu Ala Pro Gly Gin Ser Gly Met Asp Asp Met Lys Leu Leu Glu Gin 



760 



765 



770 



2358 



egg gca gag cag ctg gcg get gag gcg gag cgt gac cag ccc ttg cgc 
Arg Ala Glu Gin Leu Ala Ala Glu Ala Glu Arg Asp Gin Pro Leu Arg 



775 



780 



785 



790 



2406 



gec cag age aag ate ctg ttc gtg agg agt gac gee tec egg gag gag 
Ala Gin Ser Lys He Leu Phe Val Arg Ser Asp Ala Ser Arg Glu Glu 



795 



800 



805 



2454 



ctg gca gag ctg gca cag cag gtc aac ccc gag gag ate cag ctg ggc 
Leu Ala Glu Leu Ala Gin Gin Val Asn Pro Glu Glu He Gin Leu Gly 



810 



815 



820 



2502 
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gag gac gag gac gag gac gag atg gac ctg gag ccc aac gag gtt egg 
Glu Asp Glu Asp Glu Asp Glu Met Asp Leu Glu Pro Asn Glu Val Arg 
825 830 835 



ctg gag cag cag age gtg cca gec gca gtg ttt ggg age ctg aag gaa 
Leu Glu Gin Gin Ser Val Pro Ala Ala Val Phe Gly Ser Leu Lys Glu 
840 845 850 



Asp 
855 



acgtttgtac aaaaaaaaaa aaaaaaaaaa aaa 



2550 



2598 



gac tgacccgtcc ctcccccatc ccccctcccc accccctccc caatacagct 2651 



2684 



<210> 2 

<211> 855 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Val Val Met Ala Arg Leu Ser Arg Pro Glu Arg Pro Asp Leu Val 
1 5 10 15 

Phe Glu Glu Glu Asp Leu Pro Tyr Glu Glu Glu He Met Arg Asn Gin 

20 25 ' 30 

Phe Ser Val Lys Cys Trp Leu Arg Tyr He Glu Phe Lys Gin Gly Ala 

35 40 45 
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Pro Lys Pro Arg Leu Asn Gin Leu Tyr Glu Arg Ala Leu Lys Leu Leu 
50 55 60 



Pro Cys Ser Tyr Lys Leu Trp Tyr Arg Tyr Leu Lys Ala Arg Arg Ala 
65 70 75 80 



Gin Val Lys His Arg Cys Val Thr Asp Pro Ala Tyr Glu Asp Val Asn 

85 90 95 



Asn Cys His Glu Arg Ala Phe Val Phe Met His Lys Met Pro Arg Leu 

100 105 HO 



Trp Leu Asp Tyr Cys Gin Phe Leu Met Asp Gin Gly Arg Val Thr His 
115 120 125 



Thr Arg Arg Thr Phe Asp Arg Ala Leu Arg Ala Leu Pro He Thr Gin 
130 135 140 



His Ser Arg He Trp Pro Leu Tyr Leu Arg Phe Leu Arg Ser His Pro 
145 150 155 160 



Leu Pro Glu Thr Ala Val Arg Gly Tyr Arg Arg Phe Leu Lys Leu Ser 



165 



170 



175 



Pro Glu Ser Ala Glu Glu Tyr He Glu Tyr Leu Lys Ser Ser Asp Arg 



180 



185 



190 



Leu Asp Glu Ala Ala Gin Arg Leu Ala Thr Val Val Asn Asp Glu Arg 
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Phe Val Ser Lys Ala Gly Lys Ser Asn Tyr Gin Leu Trp His Glu Leu 
210 215 220 

Cys Asp Leu He Ser Gin Asn Pro Asp Lys Val Gin Ser Leu Asn Val 
225 230 235 240 

Asp Ala He He Arg Gly Gly Leu Thr Arg Phe Thr Asp Gin Leu Gly 

245 250 255 



Lys Leu Trp Cys Ser Leu Ala Asp Tyr Tyr He Arg Ser Gly His Phe 

260 265 270 

Glu Lys Ala Arg Asp Val Tyr Glu Glu Ala He Arg Thr Val Met Thr 
275 280 285 

Val Arg Asp Phe Thr Gin Val Phe Asp Ser Tyr Ala Gin Phe Glu Glu 
290 295 300 

Ser Met He Ala Ala Lys Met Glu Thr Ala Ser Glu Leu Gly Arg Glu 
305 310 315 320 

Glu Glu Asp Asp Val Asp Leu Glu Leu Arg Leu Ala Arg Phe Glu Gin 

325 330 335 

Leu He Ser Arg Arg Pro Leu Leu Leu Asn Ser Val Leu Leu Arg Gin 

340 345 350 
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Asn Pro His His Val His Glu Trp His Lys Arg Val Ala Leu His Gin 
355 360 365 



Gly Arg Pro Arg Glu He He Asn Thr Tyr Thr Glu Ala Val Gin Thr 
370 375 380 



Val Asp Pro Phe Lys Ala Thr Gly Lys Pro His Thr Leu Trp Val Ala 
385 390 395 400 



Phe Ala Lys Phe Tyr Glu Asp Asn Gly Gin Leu Asp Asp Ala Arg Val 

405 410 415 



He Leu Glu Lys Ala Thr Lys Val Asn Phe Lys Gin Val Asp Asp Leu 

420 425 430 



Ala Ser Val Trp Cys Gin Cys Gly Glu Leu Glu Leu Arg His Glu Asn 
435 440 445 



Tyr Asp Glu Ala Leu Arg Leu Leu Arg Lys Ala Thr Ala Leu Pro Ala 
450 455 460 



Arg Arg Ala Glu Tyr Phe Asp Gly Ser Glu Pro Val Gin Asn Arg Val 
465 470 475 480 



Tyr Lys Ser Leu Lys Val Trp Ser Met Leu Ala Asp Leu Glu Glu Ser 

485 490 495 



Leu Gly Thr Phe Gin Ser Thr Lys Ala Val Tyr Asp Arg He Leu Asp 

500 505 510 
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Leu Arg He Ala Thr Pro Gin He Val He Asn Tyr Ala Met Phe Leu 
515 520 525 



Glu Glu His Lys Tyr Phe Glu Glu Ser Phe Lys Ala Tyr Glu Arg Gly 

> 

530 535 540 



He Ser Leu Phe Lys Trp Pro Asn Val Ser Asp He Trp Ser Thr Tyr 
545 550 555 560 



Leu Thr Lys Phe He Ala Arg Tyr Gly Gly Arg Lys Leu Glu Arg Ala 

565 570 575 



Arg Asp Leu Phe Glu Gin Ala Leu Asp Gly Cys Pro Pro Lys Tyr Ala 

580 585 590 



Lys Thr Leu Tyr Leu Leu Tyr Ala Gin Leu Glu Glu Glu Trp Gly Leu 
595 600 605 



Ala Arg His Ala Met Ala Val Tyr Glu Arg Ala Thr Arg Ala Val Glu 
610 615 620 



Pro Ala Gin Gin Tyr Asp Met Phe Asn He Tyr He Lys Arg Ala Ala 
625 630 635 640 



Glu He Tyr Gly Val Thr His Thr Arg Gly He Tyr Gin Lys Ala He 

645 650 655 



Glu Val Leu Ser Asp Glu His Ala Arg Glu Met Cys Leu Arg Phe Ala 
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660 



665 



670 



Asp Met Glu Cys Lys Leu Gly Glu He Asp Arg Ala Arg Ala He Tyr 

680 685 



675 



Ser Phe Cys Ser Gin He Cys Asp Pro Arg Thr Thr Gly Ala Phe Trp 
690 695 700 



Gin Thr Trp Lys Asp Phe Glu Val Arg His Gly Asn Glu Asp Thr He 
705 710 715 720 



Lys Glu Met Leu Arg He Arg Arg Ser Val Gin Ala Thr Tyr Asn Thr 

725 730 735 



Gin Val Asn Phe Met Ala Ser Gin Met Leu Lys Val Ser Gly Ser Ala 

740 745 750 



Thr Gly Thr Val Ser Asp Leu Ala Pro Gly Gin Ser Gly Met Asp Asp 
755 760 765 



Met Lys Leu Leu Glu Gin Arg Ala Glu Gin Leu Ala Ala Glu Ala Glu 
770 775 780 



Arg Asp Gin Pro Leu Arg Ala Gin Ser Lys He Leu Phe Val Arg Ser 
785 790 795 800 



Asp Ala Ser Arg Glu Glu Leu Ala Glu Leu Ala Gin Gin Val Asn Pro 

805 810 815 
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Glu Glu He Gin Leu Gly Glu Asp Glu Asp Glu Asp Glu Met Asp Leu 

820 825 830 



Glu Pro Asn Glu Val Arg Leu Glu Gin Gin Ser Val Pro Ala Ala Val 
835 840 845 



Phe Gly Ser Leu Lys Glu Asp 
850 855 



[0 0 8 7] 

«**U i (^hdac<7) t x h yir^fM^tt^^tt^il^SUI 

Y?m i* . to x (f ^rt v -t * - o^^/cm^® h l-cv** i-j&jb l# * *> <^> 

[0 0 8 8] 

<Dl&&feM t to&: L T#^ ^ K##** * & o #K> HDARTON5MB 
flJ04oOTPR (N4TPR) tt. ATOAKJfcLT W 1 / >f >fcWr:/* 

ic^v^-c. ATRAMtxTt tzitmkt^K^-f^v^mmmtL 
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[1U1] HDARTiiTPR (let ra trico peptide repeat) ?y^>7%X 

&«9, HDART — 

B&ftltJ&^U TPR, mtt^. Skirfi5:^ffl«*fc^J:0 t CRNffintt** 

[02] fHDARTtb h CRNt^^OCRN^I^tt^OJtfc^r^ 
[0 3] HDART/CRN^W^f^ltt^ti^^o £<£>^ 

[04] ft-* t it F*3^E H D A R T b tt* S kip ffiBLffcffi * fclKfcBWSMff 
CiD msfeLfeJfe**^i-o (A) ^5j5HDARTi:^SkipfcOffiS^ffl*^*f L 
^tt**^fo V->lliGFP-HDART^ V- Z/ 4 fiFlag-Skip<0<£- 

4**0*5 »±. 3t-FUgH*»C * 0 > V- V 3 l±*j-J»5^** I g G K X Dftftit 
SttfU T^2o<75/N'^;K4^itP«^^LTv^ 0 *tL*t*.±&Ll±ft 

^*Skipfc©»Efl?fflt«Wfbfc»*t3W« rt<£KHIWfflT*flMW* 2 9 3*ffl 
J&KFlag-Skip *fcttFlag-^V7x9— K (V—>2) 

yhD-;l/^^ftT?^: (V->3) 0 W^HDARTr/^fO 
$&3H*» (Jt*^**) > SMfcifcfcLfcFlag WW**') > i^iHDART 

( T ^^ ;V ) rwBj bLxffi*mit*m^tt&"7KyT4>yK 

[m5] skip, wmm*>^?w±.<vtttftH^M<vmfcB%:*7Firo 

(A) Skip±OHDART^^I»<?>vy tf^^o (+) 
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NHR^ : t^^*^^^ TA; >9>*JSt3i'fl;K;*'f > 



?«ttft* HD AR T#*Pit* ^ *^t^9 71?*So (A) HDARTiC 

*L^CATfim«r^*>L^o 3iOM^f^fe^^ jL9-/t-*i S . D. 

-fo (B) HDARTi:iS^3^^3^ KflH£<k«r^Jtfc<e¥«>«K^ 

[07] HDART««*^^^o (A) |*JH14HDAR 

*3tf*DAP I»rfej|$**^i-o (B) 4WtOHDARTO^o Hela 
»GFP-HDARTH^?^- C£±) JfcttGFPjffl^^- Cfe 
T) =Sr^XmoGFP^^^>^^^^^^^ * J: tfHbechest 3 3 3 4 2 

[0 8] HDARTOlf^J^^^-^WJitt^^to (A) GaU'J 
(^>7x7- If) 7^*^ K*fiy*-tSNIH3T3jffllfi^***OGaU 
DBD-HDARTf&gi^^ K (0, 0.1, 0.3. 0.5/£g) tiXLfciO^ 

— Iffett^afem (100%) fclt, SjE»Vv7x7- tfjUfc^Lfco 3iO 
»W<^^t?SU ^^-/N'-tiS.D.^^i-o (B) U-20S«£ffi 

[0 9] HDART^HDACfcOUCSfW^fflllf^fflSr^-t-o (A) HDA 
RTiHDACiOffim 2 9 3 «^GFP-HDART^^^ * - fcFlag-HDAC 
sS&m^**- ( ; HD AC 1 > V->3 ; HDAC3> V->4 ; 



(B) HDART±OSkip^^H^ 
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HDAC 4> V->5 ; HDAC6) t*3h5^7x^'>g>Ulfe, #lFL 
l/->2(iGFP-HDAR T <0*3i s f tif:t > 7°^^^ I. o 

[H10] HDART<7)»IJ{i2a<7)HDACiaS%S (h'Ja^WA, 

) o 

[Elll] HDARTON5|C3»^tt*4ooTPlt (N4TPR) 
^>h^^x^^)^^-to (A) N4TPRKJ:&|*lB14HDART£Skip 
fc*Eft««B.«o Flag-SkiphGFP tf;liGFP-N4TPR 

( V- V 2 ) t*n9^7x^^3>§tt^2 9 3 «0$BJ&Mffi$**nFlag 
*rC#:-e^^«$^ £?>«mtf£SDS— PAGE-C*«Ufc*S**^-to T7j<7) 
3 o«;Ki, **LWAftStI»**tfeSkip (JOB . «HDART (+ 
*) i3i^N4TPR (T«) «»HDARTr/^^f^ 

o©;^^i:^«*LTV>4o (B) >tH:7^ -fcjgH 

L^^*N4TPR^io"C^tt'fb-r^-«i:^^i - ^^ - 7-e*)^)o (0 ^ 
33 ^f^ KKfeH L/:^?^N4 T P R £ J: otffit^tS - £^1"^ 

[HI1 2] ii-l-19-PWWVf 7 'f >ii:i^MiH^HDART 
ri*MFl-& - H D A R HZm^ 9 *~Z tzlt^t t-ttmXLfzM 

-1-19-P«=S:ATRA (2fiU) ^fiT> ##£T L£ 0 

(a> b. c> d) > & zzF&mmmmtT-em.&Ltz^M (e> f) 

^-To (A) ATRA (-) ^o^^-*At>7;K (B) ATRA ( 
+) ^o^^^-fXt^T'^ (C) ATRA (-) ^HDARTH^ 



2003-3070070 



1200 2-2 172 33 
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(D) ATRA (+) ^oHDART^^^- (E) (C) tm 

-mmo^Lmm^M. (f) (d) tw\-um<D&wm-%o s^kfk&^x 

/dtt^fr-fo (G) ^77l±, GFPI^ttlMt^ff^^l^bL^m^ 

-) htT^^tLTV^ (MockJo J: A T R A (+) tOHDARTOPIt 
P<1%, ^fa-f>fWtfXh) o 



2003-3070070 
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[HI 2] 



Score = 75.5 bits (184), Expect - 3e-12 1?7/«W<J 
Identities = 134/589 (22%), Positives = 228/589 (37%), Gaps = 127/589 (21%J 

HDART: 262 LADYYIRSGHFEKARDVYEEAIRTVWTVRDFTQVTOSYAQFEESMIAAKMETASELGREE 321 

l DY +R R +E+ IR TV + YAQ+EES+ +++ A + 

CRN : 208 LNDYKLRK RKTFEDNIRKNRTV— ISNWHCYAQKEESL-KEIQRARSIYERA 256 

HDART: 322 ED OVDLELRLARFE QLISRRPLLLNSVLLRQNPHHVHEJJHCRVALHQGRPRE 37 

0 ++ L L+ A E Q+ R + ++ P JhK + t 
CRN : 257 LDVCffRNITLWLKYAEMEMKNRQVNHARNlWDRAITTL PRVNQFWYKYTYME E 309 

HDART- 374 Iirm^EAVQTVDPFKATGKPHTLIIfVAFAKFYEDtK.QLDDARVILEKATKVNFKQVDDLA 433 

++ A 0 + + * ++ F ++D AR I E+ F V 
CRN : 310 ML(WA«ROVFER»MEWQPEEQAIIHSYINFELRYKEVDRARTIYER FVLVHPDV 364 

HDART- 434 SVWCQCGELELRHENYDEALRLLRKATALPARRAEYFDGSEPVQNRVYKSLKVWSMLADL 493 

W + E +H + A ++ +A E+F G E + +Y + A 
CRN : 365 KNWIKYARFEEKHAYFAHARKVYERAV EFF-GDEHMDEHLYVAF AKF 410 

HDART: 494 E ESLGTFQSTKA VYDRILDLRIA TPQI VI NYAMFLEEHKY 533 

EE+ F+ + +Y LD RI+ « NY +F E K+ 
CRN : 411 E ENQKEFERVRVIYKYALD-RI SKQDAQELFKNYTI F — EKKFGDRRGI EDI IVSKRRFQ 467 

HDART: 534 FEESFKA YERttSLFKliWSDII^LTKFI- 565 

+EE KA Y ER * + 

CRN : 468 YEEEVIO^NPHNYDAWFDYLRLVESDAEAEAVREVYERAIANVPPIQEKRHTMCRYIYLIIIN 527 

HDART: 566 ARYGGRKLERARDLFEQALDGCPPK YAKTLYLLYAQLE EEWGLARHAMAV 615 

+ ER R +++ +L+ P K +AK +++LYAQ E + LAK A+ 
CRN : 528 YALYEELEAKDPERTRQVYQASLELIPHKKFTFAK-MWILYAQFEIRQKNLSLARRALGT 586 

HDART- 616 YERATRAVEPAQQYDMFNIYIKRAAEIYGVTHTRGIYQKAIEVLSDEHAREMC LRFA 672 

++ + +F +YI+ ++ R +Y+K +E EC ++FA 

CRN : 587 SIGKCPKNKLFKVYIELELQLREFDRCRKLYEKFLEF GPENCTSWIKFA 635 

HDART: 673 DMECKLGEIDRARAIYSFCSQICDPR — TTGAFfKTrWKDFEVRHGNEDTIKEMLRIRRSV 730 

++E LG+IDRARAIY I PR W * 1 1 DFE+ E+T + KK + 

CRN : 636 £e>IlSi^RAIYEU--ISQWL^^ 

HDART: 731 (^TYNTQVNFMASC^LKVSGSATGTVSDLAPGQSGMDDWCLLEQRAEQL 779 

OT + +V+QSG + W+ E++ E+L 
CRN : 692 QJtTQHVKVWISFAQFELSSGKEGSLTKCRQIYEEANKTMRNCEEKEERL 740 
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[0 3] 



dmCRN 



huCRN 
ceCRN 



SpCRN(CWF4) 

scCRN (SYF3*XFl) 
mmHDART 
tapHDART (XAB2) 

drHDART 
ceHDART 



spHDART 
scHDART (SYFl) 
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[H5] 



A 



Skip 



GuJ4AD 



NHR binding 



An 




Beta-Gal 

(HDART iitfcMKtfon) 
536 

+++ 



Al 



A2 



A3 



A4 



119 



3 



220 



?S7 



437 



536 



A5 



97 



536 



A6 



A7 



97 



L 19 



536 



only Gal4AD 



B 



HDART [• 





« ^ ■ 



* ■ * • 



I) 



Beta-Gal 

(Skip Iniitfsciini) 



rasa 
Bam. 



855 



++ 



240 



241 



855 



] - 



only 

Cul4 DBD 
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[0 7] 

A 



PK 



(X-HDAR'I 




Preimmu. 




DAP! 




B 



Hocchsl 
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1 1 DA RT 





Yloek 
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[H!9] 



A 



GFP- HDART 
Flag- HD AGs 

a-GFP 



a-Fiag 



HDACJ 
HDAC3 



IP; aFLAG 




HDART 
Input 




HDAC6 
HDAC4 

HDACs 
IP'd 



a-GFP 




HDART 
Co-lP'd 
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D 



DEX. 

HDART - 



pGRE2-tkCAT 
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[Ell 2] 






B 



D 



F 



ml 



ATRA 
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mm] 

mm] mm % mm-m «& a * a^i- & ° 

HDARTJi> HDAC (K^b>KW)Hl»«) KfirfrLV'/W 

HDARTii^rtl^? 0 ?-^^^ ^yt-Wlot*!), HDACfc*&#Un>AC 
©t^h>Kr«fe^MfcJwJ:l>Sft^I^<e^**P«b#*o HDARTOK^ 

j&V4r7*-OtE¥*&ttfttB«*all-trans Retinoic Acid(ATRA) £±tU&?£14& 
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